This paper analyzes critically the early and recent literature on earnings management. I summarize the motivations and estimation models for accrual earnings management and real earnings management. Specifically, I focus on estimation models in real earnings management which are developed by Vorst (2016), extending the original sample period. Cross-sectional analysis reveals that earnings management is detectable purely based on companies' financial data. The analyses are of interest to investors, regulators, and researchers with respect to the identification and consequences of earnings management.
Introduction
Earnings management occurs when managers deliberately alter firms' operations or make accounting choice for accruals, which are reflected as real earnings management and accrual earnings management, respectively. Earnings management can be influential, even mislead some stakeholders (Healy and Wahlen 1999) .
In essence, earnings management can be deemed as a means of profit manipulation. However, profit manipulation is a kind of fraud through illegal means, which artificially increases or decreases profits. Earnings management, on the other hand, through appropriate accounting policies to seek financial results in favor of themselves within the limits allowed by accounting standards and accounting systems. The objective of this paper is to analyze the earnings management critically by focusing on three main aspects in this topic. The first aspect is about seven possible motivations for earnings management and the relationship between each motivation and manager's behavior in firms. Secondly, we compare various detect earning management method such as the Healy model, the DeAugelo model, the Jones model and modified Jones model to detect accrual-based earning management. Finally, I follow Roychowdhury (2006) and Gunny (2010) to detect real management but extending the original sample period.
The reminder of this paper is organized as follows. Section II provides the background and motivations for earnings management in great detail. Section III discusses estimation models regard to accruals management. Section IV replicates the empirical models used to detect real earnings management and describes the data and methodology, and Section V concludes the paper.
The Motivations for Earnings Management

Debt Covenants
Debt covenants are commitments offered by the borrower. In order to protect the benefit of debtholders, these commitments (e.g., covenants) specifically limit borrowers from taking specific actions. For example, the company cannot extend dividend excessively, and individuals cannot make additional loans. Some empirical evidence suggests that managers usually manage earnings to smooth income (Buckmaster 2001) and to avoid violating debt covenants (Jaggi and Lee 2002) because debt covenant violations will increase debt capital cost (Chava and Roberts 2008) . According to Dicheve and Skinner (2002) , managers change their financial reporting decisions to reduce the likelihood of a breach of the debt agreement. All above these prompts managers manipulate earnings to reduce the chance of breaching debt covenants (Watts and Zimmermann 1986) . Managers Change the figure of the financial reports to ensure companies can continuously follow the restrictive debt contract. Therefore, earnings management becomes an effective instrument to reduce the possibility of breach of contract.
Companies have more liability than before when the debt/ equity ratio is high, and managers are more likely to increase income or smooth income. They could manipulate income upwards in bad years and smooth or cut income in good years. They may show the good financial reports to debtholders to prove that they have ability for debt payment in the financial years, showing their purposes in fulfilling restrictive debt covenants. From the debtors perspective, maintaining the long-term relationship with each other can protect their common interest (Anderson, Banker, and Jankiraman 2003) , which is particularly sensitive for firms using earnings management to mitigate problems related to leverage (Prencipe, Markarian and Pozza 2008) . Meanwhile, debt covenants not only protect the interest of creditors, but providing security to bondholders. It would lead to the organization being able to attract debt at a lower cost, and bondholders are less at risk, because debt covenants limit the ability of owners and managers. For example, paying excessive dividends to owners and diluting the debt of bondholders.
Moreover, there is another case of debt covenants. Before signing a debt contract, debtholders strictly scrutinize debtors according to their financial status and operating results. Considering there are many restrictions need to follow, earning management occurs when enterprises hope to maintain normal business development and seize good market opportunities, which means the financial status and operating results of the enterprise can meet the requirements of creditors through earnings management.
Political Costs
Relevant accounting data of some industries such as banking and insurance are facing strict regulations and controlled by government and lobby groups. The bank must hold the certain proportion of capital requirement and insurance regulation requires the insurance enterprise to achieve the financial health condition of certain degree. The rules give managers strong incentives to whitewash earnings and balance sheets to counter regulation. Besides, other firms seek for government help and protection may also have incentives to manage their earnings to meet certain requirements.
According to Watts and Zimmerman (1990) , large firms are more likely to use accounting method to reduce profits of company in the financial reports because they subject to greater political costs. Reducing profits in the report could reduce the possibility that the group is exploiting other parties. Another fundamental reason of reducing profits is that many politicians may take actions against large companies in order to get more trust and support on election. For example, firms such as monopoly enterprises earn enormous profits are typically unpopular among members of constituency. If firms are focused by government political scrutiny, they will pay higher costs and bear the risk of illegal crime. Legoria (1997) claims that many managers of pharmaceutical firms manipulate earnings via discretionary accruals to avoid the major threat by health care reform. Similarly, in order to reduce political costs generated by potential adverse political actions, oil firms engage in earnings management to decrease their profits in financial reports (Hang and Wang 1998) . In short, companies are feared by attention, so managers manipulate accounting procedures and manage earnings to relieve the pressure from political parties.
Analyst Earnings Forecast
The analyst earnings forecast is an important earnings benchmark that companies are trying to meet or exceed. Companies can meet or exceed analyst forecast by managing earnings or providing earnings guidance (Lin 2006) . For investors, they wish to monitor companies through earnings data come from financial reports. Most external investors realize the potential profitability of the company from financial reports. Mills and Schmidt (2012) state that one of the benchmarks is hitting or satisfying analysts' forecasts, which allows investors to see the company has ability to get profit in future. If the company performance goes beyond the analyst earnings forecasts, more investors will invest their money to the company, which provides more chance for development and more opportunities to achieve future goals. In other words, managers are willing to make the report more "beautiful" in order to beat the analysts' expectation when the actual performance is close to analysts' forecasts. However, the relation between earnings management and analyst forecasts is a controversial issue. Some empirical evidence suggests that there is a weak or no relationship between earnings management and beating analysts' earnings forecasts (George 1988 , Lin 2006 ).
In addition, analysts may not be aware of the impact of earnings management and earning management on current earnings, which leads to a systematic over-valuation or under-valuation of stocks.
Tax Avoidance
Tax payment is always the responsibility and obligation of all enterprises. However, some enterprises reduce the amount income tax through some accounting methods or measures, which can reduce enterprise pressure.
According to Dhaliwal, Gleason and Mills (2003) , corporations will through certain measures to decrease income tax to achieve the profit target when the earning management of non-taxable items cannot bring enough profit. And there is a positive correlation between earnings management and tax avoidance (Wang and Chen 2012) . It means when the company have good performance and financial reports, the tax avoidance motivation for earnings management is weak. Similarly, Gonchanalyze and Zimmermann (2006) investigate the influence of tax legislation on earnings management, and they find that Russian companies prefer to use earnings management by reporting small benefits after analyzing the financial reports and firm's behavior of 197 firms. Incentives of tax-avoidance are more likely to affect practices of earnings management (Coppens and Peek 2005).
Bonus Scheme
Bonus scheme is a means which a company uses to match a manager's performance with the amount of bonus they can get. Bonus varies with their performance. Based on agency theory, managers are driven by self-interest, and they have motivations to seek for optimal benefits. Under some circumstances, managers exaggerate their performance to get bonus.
Lots of studies provide evidence that managers manage earnings to maximize bonus payoffs (Cheng and Warfield 2005) . As in most bonus contracts, the payments and firm's financial performance are significantly and positively related, which indicates that managers are apt to increase earnings and avoid earnings decrease by engaging in either accrual earning management or real earning management (Dichev and Burstahler 1997) . The focus here is not amount but the direction. Bonus schemes usually specify the upper and lower bound: no bonus paid to managers until the reported earnings falls within the range between lower and upper bound (Murphy 1999) .
There are several situations regarding to how managers manipulate earnings. In the first place, if managers perceive the current earnings is significantly below the 'lower bound' they manage earnings downwards, that is managers process income decreasing accruals (Healy 1985, Holthausen, Larcker, and Sloan 1995) . Managers' choice to 'take a bath' mainly due to that the accruals in the current year will be reversed in subsequent years. In another word, they pin hopes on next periods' earnings to make sure the following years' earnings meet the lower bound of bonus scheme. In the next place, when reported earnings falls within the range between lower and upper bound, the relative degree of managers who are willing to engage in income increasing accruals may differ based on different pay-performance structures specified in bonus schemes. More specifically, it depends on how much extra benefits managers can get when the reported earnings increase at the same amount (Kim and Ng 2018). Finally, when managers perceive the current earnings for the current period is above the upper bound, they process income decreasing accruals to subsidize the next period's earning level (Healy 1985 , Gaver et al, 1995 Holthausen et al, 1995) . That is, current earnings are saved for the future (DeFond and Park 1997).
CEO Tenure
CEOs have motivations to manage earnings in early years and last few years during CEO tenure (Ali and Zhang 2015) .
Previous studies find new CEOs are more likely to overstate the expenses and losses and blame them to their predecessors in their first year of service. That means they manipulate earnings downward in early years therefore they can take credit for the higher earnings in the following years (Strong and Meyer 1987; Elliott and Shaw 1988; DeAngelo 1988; Pourciau 1993) . However, the findings are controversial; an opposite argument is market is uncertain about new CEOs' ability. Thus, new CEOs exercise income-increasing accruals to exaggerated earnings and favorably influence the market's perception (Ali and Zhang 2015) .
Additional, when CEOs approach retirement, they are more concern about their final year compensation rather than firms' future performance. Based on the bonus scheme motivation, CEOs always try to maximize the bonus payments. Again, annual bonus is tied to their current year's performance. There are stronger incentives for CEOs to overstate earnings in the final year of service to increase their final year pay, which is consistent with horizon problem (Dechow and Sloan 1991; Pourciau 1993; Murphy and Zimmerman 1993; Cheng 2004; Kalyta 2009 ).
In summary, during the different stages of CEO tenure, the incentive to manage earnings changes and the relative degree for CEOs to engage in earning management is greater in CEOs' early years of service than in later years (Ali and Zhang 2015) .
CEO Turnover
According to Hazarika, Karpoff, and Nahata (2011), firms' earning management also positively associated with the speed and likelihood of forced CEO turnover, but there is no such relation when CEO turnover is voluntary.
When CEOs perceive the turnover is approaching, they tend to overstate the earnings because of the presence the profit-based bonus plan (Davidson et al. 2007) . CEOs have incentives to boost short term earnings even these managerial decisions may sacrifice future economic benefits. For example, they reduce investments in research and development project, which is similar to the situation when CEOs are about to retirement. Another explanation is CEOs tend to obtain the higher turnover risk compensation.
Detecting Accrual Earnings Management
It is important for investors and other stakeholders to recognize whether managers engage in earnings management. It is impossible to detect their managerial behaviors merely by observing the financial reports, because managers prefer to hide managerial actions rather than disclose them. Therefore, it requires some heuristics to detect earning management.
Numerous previous studies focus on detecting accrual earnings management. The commonly start point is to get estimate total accruals component of firms' net profit (i.e., TA= Net Profit-Cash Flows). The next step is to decompose total accruals into discretionary accruals component and non-discretionary accruals component (i.e., TA= NDA+DA). Basically, detecting the earning management is equivalent to identifying the discretionary accruals component, because this part cannot be explained by referring to economic fundamentals. Most of detecting models require at least one known parameter which can be obtained by using 'estimation period' (Dechow and Sloan 1995) .
The Healy Model
Healy (1985) detects accrual earnings management by comparing total accruals with three groups of variables: two groups predicted to use income-increasing accruals and one group manage earnings downward. Healy found total accruals represent the measure of nondiscretionary accruals. The model implied as follows:
The DeAngelo Model
This model uses the last period's total accruals as a proxy for non-discretionary accruals. The DeAngelo Model can be deemed as a special case of Healy model.
= −1
But it is notable that in the first two models, an important assumption is that non-discretionary accruals are constant, which is seldom holding as a practical matter (DeAngelo 1986).
The Jones Model
Jones 1991 model relaxes the assumption and controls for the key economic changes that affect non-discretionary accruals to get estimation:
NDA τ = α 1 (1 A τ−1 ) + α 2 (∆REV τ ) + α 3 (PPE τ ) ⁄ TA τ = a 1 (1 A τ−1 ) + a 2 (∆REV τ ) + a 3 (PPE τ ) ⁄ + γ t The error term in the second equation represents for the discretionary accruals that used for detecting earning management. The assumption of Jones model is that the revenues are non-discretionary, but it is questionable by considering such situation: when managers have not received cash yet they accrue revenues at the end of the year it is hard to identify whether the revenues have been earned or not. This managerial discretion increase both total accruals and revenues. It leads to the estimate of earnings management (DA) to be biased toward 0 (Jones, 1991) .
Modified Jones Model
The modified Jones model solves the problem in Jones model when managerial discretion processed over revenues.
NDA τ = α 1 (1 A τ−1 ) + α 2 (∆REV τ − ∆REC τ ) + α 3 (PPE τ ) ⁄ Unlike the Jones model which assumes no discretions exercised over revenues, modified Jones model adjusts changes in revenues to the changes in receivables. It implicates that managers exercise accrual earning management over credit-sales part (receivables) of total revenues not cash-sales revenues. Coefficients (i.e., α 1 , α 2 , α 3 ) represent the average sensitivity of total accruals to economic factors among the industries. Non-discretionary accruals, which are firm's expected accruals, can be calculated via modified Jones model. The difference between total accruals and non-discretionary accruals are discretionary accruals. The positive figure means managers exercise earning increasing accruals and the negative figure indicate that firms has been managing earnings downwards (Jones 1991).
In conclusion, Dechow and Sloan (1995) assess different detecting models regarding to their abilities to detect earning management. They find the modified Jones model developed provides the most powerful tests of earnings management and they provide strong empirical evidence support their finding.
Detecting Real Earnings Management
Most of studies detect accrual earning management as I mentioned above. But evaluate earnings management by analyzing only accruals-based management is probably improper. Again, managers also have motivations to manipulate real activities. Recent studies that examine real earnings management concentrate mostly on manipulating investment activities, which means the firms deliberately alter expenditures on some investments to effect accounting numbers refers to earnings. Vorst (2016) develops an empirical method to detect real earning management by estimating the normal level of some types of expenditure (e.g., R&D expenditure) and compares these figures with actual figures reported in financial statements. The residuals of the model are abnormal expense and also are the proxy of real earnings management.
I follow Vorst (2016) and use the following models to estimate real earnings management:
The independent variables are designed to control for the factors that can directly influence the normal level of R&D expenditure based on prior studies. MCAP t controls for the firm size. TOBINSQ t controls the growth opportunity for investment because firms with more investment opportunities are more likely to spend more money on R&D investment. INTFUNDS t is the internal fund which represents the extent to which firms have to rely on external financing to fund investment project. I control for internal funds because previous studies find the R&D investment is positively associated with the level of cash flows (Brown and Petersen 2009). The level of last year's R&D investment is also included to control for the firm's general tendency to invest in R&D activities. The results of estimating real earnings management models are reported in Appendix A.
Conclusion
This paper reviews early and recent literature on earnings management. I outline seven motivations (i.e., debt covenants, political costs, analyst forecasts, tax avoidance, bonus scheme, CEO tenure, and CEO turnover) for earnings management and common estimation models to detect earnings management. I focus on estimation of the real earnings management models and extend the sample period. The results are generally as expected and similar to those reported in previous studies.
The table shows that except for MCAP t , the estimated coefficients on all other variables are significantly positive at 1 percent level, and are consistent with those reported by Vorst (2016) and Gunny (2010) . My regression coefficient on MCAP t is not significant, while Table 1 (Vorst 2016 (Vorst , p. 1224 shows a regression MCAP t of 0.0001 (t-value = 3.23). This inconsistent result is likely due to different sample period. When I restrict my sample period to Vorst (2016) 's sample period 1983 to 2012, the regression coefficient on MCAP t is significant at 10 percent level. 
Model
R&D t /A t-1 SG&A t /A t-1
Intercept -0.002*** 0.300*** No. Industry Years 211 416 *, **, *** Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively (two-tailed).
This table reports the results of the estimation of the real earnings management model of R&D and SG&A expenditure. Equation (1) is estimated by two-digit historical SIC code each year. The sample contains all firms, excluding that operate in financial or regulated industries, with available data on Compustat from the period 2006-2017. The reported coefficients are calculated as the average of coefficients of each industry-year regression. t-statistics are calculated as the mean coefficients divided by the standard error of the mean and are reported in parentheses below each coefficient. All variables are winsorized at 1st and 99th percentiles before running the regressions.
The variables are defined as follows:
R&D t = research and development expense for year t;
1/A t-1 = lagged total assets; MCAP t = natural logarithm of the market value of equity; TOBINSQ t = a measure of investment opportunity and is calculated as the sum of total debt, market value and preferred stock and divided by total assets;
